three-dimensional extension of the square lattice, the critical probability is approximately 0.675.
Comment on "The Focus Number System" EARL E. SWARTZLANDER, JR.
In a recent correspondence' Lee and Edgar present a logarithmic number system and describe algorithms for the four basic arithmetic operations. Although it is encouraging to see continued interest in the area of specialized number systems, Lee and Edgar's work represents a duplication of work published in this TRANSACTIONS in 19754 [1] .
The "Focus" number system as described by Lee and Edgar consists of a sign bit concatenated with the logarithm of the magnitude of the original number. The logarithm is offset to allow representation of fractional numbers. This concept of a sign bit and a logarithm (scaled to be always positive) is similar to the well known sign/magnitude binary number system. Accordingly, Alexopoulos and I coined the term sign/logarithm number system to describe it in our paper [1] . In view of the current information explosion, the more descriptive name seems preferable to the catchy sounding name selected by Lee and Edgar.
A more serious concern involves claims made by Lee and Edgar; specifically, the claims to having originated the number system and a method for adding directly in the logarithmic domain. In fact, Alexopoulos and I described an identical number system and identical algorithms for the four basic arithmetic operations, along with examples. Note that although we were not aware of previous work, we made no claims considering the originality of either the number system or the addition algorithms in our paper. Correspondence with Prof. Lee has revealed an even earlier paper [2] which describes a similar addition algorithm. The paper by Kingsbury and Rayner also compares several approaches to generate the "correction terms" required in logarithmic addition; this excellent paper has been recently reprinted [3] with correction of several minor typographical errors.
Before closing it may be appropriate to review the current application status of sign/logarithm arithmetic. Since the initial report, [1] it has been considered for several applications: the most promising are high speed digital beam forming for advanced radar systems, [4] and high speed computation for a computerized axial tomography system [5] . Both 1167-1170, Nov. 1977. sign/logarithm filters using both FFT and discrete Fourier transform (DFT) algorithms are being conducted.
In conclusion, Lee and Edgar have considerably overstated their case. Specifically they were not the first to develop a logarithmic number system nor were they first to devise a logarithmic addition algorithm. A more descriptive title for their correspondence would likely have caused their duplication to be noted in the review process. Finally, it is proper to thank the editors of these TRANSACTIONS for publishing this correction.
In 1975 Swartzlander and Alexopoulos disclosed Kinsbury's logarithmic arithmetic as "The Sign/Logarithm Number System" [2] . In 1977, without knowledge of prior art, we reinvented the wheel a third time, dubbing it "Focus," after the focus of resolution around the zero origin [3] . We wish now to acknowledge Kinsbury and Rayner as the pioneer authors, and also Swartzlander and Alexopoulos as prior to our publication.
The three independent approaches yielded three usefully independent results. Kinsbury and Rayner outlined a unique hardware approach and software function approximations. These allowed the longest word lengths for precision use in large systems, but with non-optimum relative accuracy. Swartzlander and Alexopoulos concentrated on ROM-based hardware for the fastest execution but with a word length limit mentioned of 12 bits. We have developed 16 bit "Focus" programs for a spectrum of functions, including decimal I/O conversions. Our 16-bit software executes with a speed comparible to the interface times to a hypothetical infinitely fast arithmetic unit. We also have published analog conversion hardware operating in all quadrants at an extremely low cost. Our "Focus" programs have been used in industry for nearly a year. We would be happy to share them with interested members by direct correspondence with the authors.
